In this paper we present our recent progress about the conjecture of Erdös-Straus by using Diophantine equations and the irreducible twin Pythagorean triples of the first type.
There is indeed the triplets of the second type are much less common than the first type, such as before a = 1 ,000,000, there are 8 of the second type, against 499,999 the first type. The discriminant must be a perfect square for x can be an integer. But this discriminant.
is the sum of the squares of two numbers (4ay -ap) and 2py because:
Thus the triplet ( , , ) is a Pythagorean triple Let us write down from an irreducible triple:
By eliminating k using the first two equations we get there:
Then express the two possible values of x and take the one that is positive:
The initial decomposition of 4/p is then written using an irreducible Pythagorean triple and the parameter initially introduced: 
The parameter k of the Pythagorean triple ( , , ) is expressed as:
In other words, the fraction 4/p is also written as:
We have thus proved the:
Theorem 5: For any decomposition of the fraction 4/p sum of three Egyptian fractions, corresponds a Pythagorean triple.
Conversely there is the problem whether for every integer p> 1 we can find a Pythagorean triple which gives rise to the decomposition of 4/p as a sum of three Egyptian fractions, if it is the case the conjecture of Erdös-Straus will be demonstrated.
Consider the simplest triplet (3, 4, 5) and establish a list of families of numbers that admit a decomposition from the irreducible triple. We have two options available to us, related to the choice or which we denote by a triplet of fractions.
For (  ,  ,  ) we have :
For (  ,  ,  ) we have For p = 2 k, take the first identity , a = k we have the classical decomposition For p = 3 k, consider the second identity , we have the decomposition
For k = 5, take the first identity , with k = 5 we have the decomposition
Similarly for p = 7 k and 13 k, the first identity For proof, using the fact that every prime greater than 3 equals 5, 7, 11, 13, 17, 19 or 23 modulo 24, there are only four decompositions to establish using the first two triplets cousins.
With and a=2 +3k we have With and a=3 +3k we have 
